Abstract A new species Sicafodia iceage is described from the North Atlantic. It differs in mouthpart details and the width of the pereopod coxa 5 from the only other described species of the family Sicafodiidae, which had been found in the Pacific Ocean near Tasmania.
Introduction
During the 'IceAGE 2 amphipod identification workshop' (IceAGE = acronym for 'Icelandic marine Animals: Genetics and Ecology') in Wilhelmshaven, Germany in summer 2016, we encountered an unusual amphipod species collected in deep water of the North Atlantic. The species turned out to belong to the monotypic family Sicafodiidae Just, 2004 . This taxon is unusual in two respects:
(1) Sicafodiids have conically bundled, elongate, pointed mouthparts that might have a piercing and sucking function. Pointed and conically bundled mouthparts are rare within amphipods. They also occur in Acanthonotozomatidae Stebbing, 1906 , Ochlesidae Stebbing, 1910 , Pardaliscidae Boeck, 1871 , within lysianassoids in the genus Acidostoma Lilljeborg, 1865, and very similarly developed as in the Sicafodiidae in some genera of Iphimediidae Boeck, 1871 (e.g. Parapanoplea Nicholls, 1938 . (2) The only hitherto known species from this family, Sicafodia stylos Just, 2004 , was collected in the Tasman Sea, 27 km east of Tasmania. Just tried to classify the species within the known amphipod families, discussed its affinities to Ochlesidae, Lafystiidae, Laphystiopsidae and Pardaliscidae, but decided to created a new family for it, as he was not able to include this species in any of those families. Now, we have found material of Sicafodiidae from the North Atlantic, 17,000 km away from the first locality.
In the present study, we describe this material. It is somewhat similar to Just's (2004) species, but differs in some characters. Because of these differences and the disjunct distribution, we consider this material as a species new to science.
Materials and methods
The material was collected during the IceAGE2 cruise POS456 with RV Poseidon (2013-07-20 to 2013-08-04) at station 878/1. The expedition was coordinated and managed by the German Center for Marine Biodiversity Research (DZMB), with the goal to sample on the shelf and slope off the coast of Iceland.
The material was collected with an epibenthic sledge and preserved in 96% ethanol. Later, for taxonomic study, we transferred some of the material in a graded series of ethanol-glycerol mixes into pure glycerol and then mounted specimens or dissected parts on slides for the preparation of the drawings. Due to its preservation in high-grade ethanol (for future genetical studies), the cuticle of the material is very brittle and, although there are several specimens, we could not find a complete one for the description.
Pencil drawings of the habitus were made with a Leica M205C dissecting microscope and details of the appendages and mouthparts on a Leica DMLB compound microscope (magnification of appendages ×200, mouthparts and details of appendages ×400, ×1000). Both microscopes were equipped with a camera lucida. The line drawings were made following the technique described by Coleman (2003 Coleman ( , 2009 .
Measurements were made along the dorsal outline of the animals, from the rostrum to the tip of the telson.
DNA extraction and sequencing of mitochondrial COI was performed at the company LGC Genomics, following the protocols described by Riehl et al. (2014) ; the primers used for COI were LCO1490/HCO2198 (Folmer et al. 1994) . GenBank accession numbers of COI sequences of four specimens from the same station as the type material are as follows: KY072917M, KY072918, KY072919, KY072920. The voucher specimens from the sequencing are stored together with the type material in the collections of the Zoological Institute and Museum at the University of Hamburg (ZMH) and more paratypes and additional material are held in the collections of the Leibniz Institute for Evolution and Biodiversity Science, Museum für Naturkunde, Berlin (ZMB).
Systematics
Sicafodiidae Just, 2004 Sicafodia iceage n. sp.
(Figs. 1-6) Type material. Holotype, female (with setose oostegites), 10.5 mm (ZMH K-45906).
Paratypes, 2 females, 1 juv. female (with bud-like, unsetose oostegites) 6.5-10.6 mm; 1 male with penis papillae 5.8 mm (ZMH K-45907); 33 specimens, 2.8-10.5 mm (ZMB 29875), amongst those 13 males, ranging from 4.5 to 6.5 mm. All specimens were collected at IceAGE2 cruise POS456, station 878/1, 2013-07-30, 61°53.79′N; 10°13.77′W to 61°53.53′N; 10°12.65′W, 775.8-781.4 m, epibenthos sledge, supra net 300 μm, leg. Saskia Brix.
Locus typicus. North Atlantic, 170 km west of Farø Islands, 61°53.79′N; 10°13.77′W to 61°53.53′N; 10°12.65′ W, 775.8-781.4 m.
Additional material. Forty-two individuals, from same station as type material (ZMB 29880).
Etymology. The species is named for the enlightening IceAGE expeditions during which the species was collected. The name is formed as a noun in apposition.
Description. Based on the female holotype, 10.5 mm. Body (Fig. 1a) smooth, lacking dorsal processes. Pereonite 2 shorter than pereonites 1 and 3; pereonite 5 longest; posteroventral angle rounded in all pereonites. Pleonite 1 slightly longer than succeeding segments, evenly rounded ventrally. Pleonite 2 posteroventral angle of epimeral plate angularly rounded, with some marginal setae ventrally. Pleonite 3 epimeral plate similar to that of preceding segment. Urosomite 1 with dorsal notch seen from laterally, with pointed posteroventral corner. Urosomite 2 shortest. Urosomite 3 about as long as urosomite 1.
Head shorter than pereonite 1; with strongly curved rostrum; no eyes visible; interantennal rounded head lobe; lower head margin oblique. Antenna 1 (Fig. 2a) shorter than antenna 2; peduncle relatively short, peduncular articles 1-3 successively narrower, relations of peduncular articles 1-3: 1:0.3:0.32; accessory flagellum, consisting of 1 slender article, about half the length of 1st flagellar article; flagellum at least of 10 articles. Antenna 2 (Fig. 1d) short peduncular article 1, 2nd article with short gland cone, not surpassing article 3; article 4 as long as articles 1-3 combined; article 5 as long as articles 1-4 combined; flagellum of 23 articles.
Mouthparts forming a pointed, elongate cone, about as long as apex of antenna 2 peduncle. Upper lip (Fig. 1c) with short rounded epistome, elongate, tapering distally into a subacute apex with short distal, narrow notch, lateral margins of upper lip slightly concave. Mandible (Fig. 2b -e, i-j) elongate, with a narrow mandibular body; pars molaris and raker row not present; pars incisiva of left mandible narrow, with 3 short teeth, lacinia mobilis 6-dentate, almost reaching incisor; right incisor 3-dentate, lacinia mobilis narrow with two points apically, not reaching incisor; palp (Fig. 2j) 3-articulate. Lower lip (Fig. 1b) elongate, with short narrow mandibular lobes; apices very narrow, acute, with hair-like setation along the inner margins; hypopharyngeal gap narrow proximally, wider apically. Maxilla 1 (Fig. 2f-h, k) inner lobe very slender, with 2 apical plumose setae; outer plate elongate, tapering distally, with 8 medially serrate setae along the medial margin (one seta at half the length of outer plate), apical setae not surpassing the apex of the outer plate; palp absent. Maxilla 2 (Fig. 3a-c) elongate, both plates very narrow, apically rounded; inner plate shorter than outer plate, with medial and short apical setation; outer plate with 3 long, stout setae and a row of shorter setae. Maxilliped (Fig. 3d-h ) inner and outer plates elongate, tapering into narrow rounded apices; inner plates seem to be connected medially, forming a tubelike structure, slightly shorter than outer plates; outer plate with lateral group of blade-like setae, some stout setae and slender setae medially; palp 3-articulated, articles successively narrower, article 1 and 2 subequal in length; article 3 155% of article 2, with groups of setae on medial face and apical tuft of setae; width ratios of articles 1-3 are 1:0.68:0.45. Pereon. Pereopod 1 (= gnathopod 1) (Fig. 4a, b ) coxa of apically rounded; basis subrectangular, 1.47× as long as coxa; ischium longer than wide, 0.66× as wide as basis; merus triangular, slightly shorter than ischium; carpus slender, elongate, about as long as basis; propodus elongate, 1.44× as long as carpus, with few very short setae on posterior margin; dactylus weakly curved with a seta on outer curvature and one on inner curvature and 3 setae on the tip. Pereopod 2 (= gnathopod 2) (Fig. 4e, d ) coxa wider than that of pereopod 1; basis slightly expanded distally; ischium as long as wide, with a group of setae posterodistally; merus longer than wide, with a group of setae posterodistally; carpus expanded distally, rounded posteromarginally and densely setose; propodus tapering distally, slightly curved posteriorly, densely lined with setae posteromarginally; dactylus weakly curved with a row of setae posteromarginally and a long unguis distally. Pereopod 3 (Fig. 4c ) coxa of similar shape to that of pereopod 2, but longer and wider; basis longer than coxa, subrectangular, as long as ischium to carpus combined; ischium slightly longer than wide, with a notch anteromarginally; merus slightly expanded anteromarginally; carpus half as long as propodus, weakly produced anterodistally; propodus weakly curved, about the length of carpus, with unguis distally. Pereopod 4 (Figs. 1a, and 5a ) coxa wider and slightly longer than that of pereopod 3, with a rounded lobe posteromarginally; basis to dactylus as for pereopod 3, but more setose. Pereopod 5 (Fig. 5b, c) coxa bilobed, wider, but shorter than long, wider than that of pereopod 4, more than twice as wide as basis, anterior lobe wider than posterior one; basis convex posteromarginally and with short stout setae anteromarginally, with short posterodistal lobe; ischium as wide as long; merus expanded distally and drawn out posterodistally; carpus shorter than merus; propodus as long as basis, setose anteromarginally; dactylus slightly curved with distal unguis. Pereopod 6 (Fig. 5d ) coxa bilobed, somewhat wider than basis, anterior lobe narrower than posterior one; basis convex posteromarginally, with a short posterodistal lobe; ischium slightly longer than wide; merus expanded distally and drawn out posterodistally; carpus to dactylus missing. Pereopod 7 (Fig. 6a ) coxa rounded distally, not wider than basis; basis wider than that of pereopods 5 and 6, of similar shape, with a well-developed posterodistal lobe; ischium longer than wide; merus expanded distally and somewhat drawn out posterodistally; carpus to dactylus missing.
Pleon. Pleopod 1 (Fig. 6c) peduncle stout, slightly tapering distally, with two coupling hooks medially, peduncle almost as long as inner ramus, which is slightly shorter than outer ramus; setation of rami of moderate length.
Urosome. Uropod 1 (Fig. 6b, g ) peduncle longest, densely lined with setae lateromarginally, only a few setae along the medial margin; outer ramus about the length of peduncle; inner ramus longer than outer; both rami densely lined with short stout setae. Uropod 2 (Fig. 6f) peduncle two-thirds the length of uropod 1, outer margin densely lined with setae; outer ramus length 65% of inner ramus, setation of both rami similar to that of uropod 1. Uropod 3 (Fig. 6e) peduncle shorter than those of uropods 1 and 2, wider than long; inner ramus missing; outer ramus as long as peduncle of uropod 1. Telson (Fig. 6d) slightly longer than wide, distally notched 24%, both lobes rounded; margins with 3 long plumose setae on both sides and few short setae.
Remarks. Sicafodia iceage n. sp. is the second species of the genus. In 2004, Just described S. stylos from the Tasman Sea, which is very similar to the species we describe herein. Just's specimens, however, seem to be much smaller than our material. His female holotype is only 3.7 mm, a female paratype with fully developed oostegites 4.6 mm long; our female holotype measures 10.5 mm. As for its larger size, it is not unexpected that the appendages and mouthparts of S. iceage n. sp. are more setose compared to those of S. stylos (see, for example, pereopod 2 and uropods in both species). The habitus does not show many differences between these species, except for the wide coxal plate of pereopod 5 in S. iceage n. sp., which is wider than the length of the basis, whereas in S. stylos, the width of the coxa is subequal to the basis length. However, there are several differences in the mouthparts: the proximal part of the labrum of the new species is roundly widened laterally and broader than the epistome (vs. not widened and subequal in width to the epistome in S. stylos). Maxilla 1 inner plate bears 2 plumose setae in the new species (vs. no setae in S. stylos). In the new species, the outer plate of maxilla 1 has subterminal spine-like setae only, they are not surpassing the apex of the outer plate (vs. also spine-like setae on the apex of the outer plate in S. stylos) and the number differs (8 in S. iceage and 9 in S. stylos). The dimensions of the maxillipedal palp of the new species differ: the length ratios of palp articles 1-3 are 1:1:1.55 (vs. 1:0.83:1.93 in S. stylos) and the width ratios are 1:0.68:0.45 in the new species (vs. 1:0.75:0.33 in S. stylos).
